Abstract.-Fast response optical reflectivity and electrical voltage measurements show that, in a Fe-32wt%. Ni alloy, the martensitic transformation begins by a single big burst within a few us. When a d.c.current flows through the sample, the electrical signal linked to the burst presents a negative time-voltage integral and HF oscillations. The time-voltage integral is well explained by the bulk electromagnetic effects of the transformation. We have shown that a moving austenite-martensite interface must create electrical currents inside the sample and therefore explain the H.F. oscillations. For a burst, a computer-simulated signal has been obtained and agrees rather well with the experimental one.
I. Introduction
It is well known (1-3) that the martensitic transformation y-t a' in Fe-29 to 34 wt%. Ni alloys proceeds in a jerky fashion, that is by sudden and large events -or bursts. We have studied the transformation of a Fe-32wt%. Ni alloy, mainly by an optical and an electrical method, both well suited to the study of fast phenomena. We have already shown (4) that in this alloy, the transformation begins by a single big burst at a temperature Mb -200 K.We shall first summarize the main experimental results and then interpret in more details the electrical signal linked to this first burst.
Experimental results
1. Optical study. ( 5 A 1.8mm diameter wire is laminated at room temperature down to 0.3mm in thickness, then annealed at 1373 K for 24h in argon gas. The mean austenite grain diameter is then 100 um. A fast response (50 MHz) photodiode placed on the eye piece of a metallogr.aphic microscope measures the intensity of light reflected-by an area of about 2 . Electrical study (6, 7) A wire is drawn at room temperature from 1,8 mm down to 0.35 mm in diameter and annealed 24 h at 1500 K in hydrogen. The samples have then the bamboo structure.
The electrical tension between ends of the sample is measured by a transient recorder (time resolution 10 ns). In a first series of tests, the sample is submitted to a d.c.
-3 current of 100 mA kept constant within 4.10 whatever the amplitude and rate of variation of the resistance of the sample may be. one, same mean number per signal and peak-to-peak value, no effect of an external magnetic field.
111. Bulk inductive effects 1. Total flux variation due to the burst.
As already done by Kimmich and Wachtel ( 8 ), we assume that the time-voltage integral is just equal to the total flux variation A @ induced by the burst through the measuring loop. As shown by figure 4 , that loop comprises mainly the sample volume which is magnetized by the current flow. Due to the transformation, the electrical resistivity and the state of magnetization of the sample may vary strongly from one point to another.Ifthespatia1 distribution of the two phases, known by optical micrography and X-ray diffraction, is statistically regular, then it can be shown ( 9 ) that the total flux variation depends only on the magnetic ropert ties of both phases.
By giving to A0 the value deduced from the experimental signal, and taking into account the saturation values given elsewhere ( 10,ll ) , it has thus been ~ossible to achieve schematic, but reasonable firstmagnetization curves for austenite and martensite (figure 5).
External field and d.c. current effects.
From the magnetic properties above determined and by taking into account the sample shape (demagnetizing field) and the distribution symmetry of the two phases, we could then ( 9 ) separate the contributions of external field and d.c. current to the local field and predict the following results :
All these results are consistent with experimental ones. The electromagnetic origin of the time-voltage integral is thus justified.
IV. Electrical tensions due to moving interfaces.
As a consequence of the action and reaction law ( 12 ) we have already shown ( 4 )that a moving interface must create electrical currents inside a metallic sample, because interfaces, as other crystalline defects, diffuse conduction electrons
The electronic effect of a moving single interface crossing over a sample (figure 6) is identical to that produced by an uniform electrical field proportional to the specific resistivity and the normal velocity of that interface. Howewer, each martensitic plate is bound by several y-a' interfaces moving in different directions. In addition, optical micrography shows that the diameter of most plates is much smaller than the sample one, and that the mean number of plates per sample is always greater than the HF oscillations number. Each plate is equivalent to a generator providing a current whose only one part flows through the measuring cirucuit and is detected, the other part buckling itself inside the sample. We have so estimated ( 9 ) the magnitude of the detected electrical signal in account of the size and position of a plate with respect to the sample surface, and shown that only those plates are efficient which occupy more than about 80 % of the sample cross-section. We have then simulated on a computer the signal linked to a burst, with the following assumptions : -1 interface normal velocity 200 ms mean number of efficient plates 60 mean thickness of efficient plates 100 um efficient plates growth non correlated 
